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Toxicity of sarisan against Mythimna separata Walker and its effects on 
AChE and ATPases 

ZHANG Jingl] FENG Gang[] MA Zhi-Oing[] FENG Jun-Tao' [] ZHANG Xing{] Research and Development 
Center of Biorational Pesticide/ Shannxi Research Center of Biopesticide Engineering and Technology[] 
Northwest Sci-Tech University of Agriculture and Forestry[] Yangling[] Shaanxi 712100[] Chinal] 

Abstract[] The contact toxicity of sarisan against 5th instar larvae of Mythimna separata Walker was tested 






























































under the laboratory conditions with the method of topical application[] their toxicity symptoms were observed[] 
and its effects on the in vitro activities of AChE and ATPase and the content of ACh in heads or midguts of the 
larvae in different stages of toxicity were assayed. The results showed that the contact toxicity LDsọ value of 
sarisan against the 5th instar larvae of M. separata in 12 h post treatment was 106.93 pe/larva. In vivo 
toxicity symptoms were characterized by a definite sequence of events[] starting with excitation[] convulsion[] 
paralysis[] and death. Hollow duodenum was found in M. separata. AChE and Na] K*-ATPase in M. 
separata larvae were strongly inhibited by sarisan[] and a higher ACh content was caused by sarisan. During 
excitation[] convulsion and paralysis of treated larvae[] the inhibition rates of AChE were 21.64%[] 29.75% 
and 35.22%[] respectively] while the inhibition rates of Na'[]K* -ATPase were 33.29%[] 44.45% and 
23.98 %[] respectively. 

Key words[] Mythimna separata\] sarisan[] Na 1] K* -ATPasel] AChEL] ACH[] enzyme activity 
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Table 1 Effect of sarisan on AChE activity in 5th 


instar larvae of Mythimna separata 








0000 OOOO Specific activiy 0 0 00 %0 
Stage of toxicity [ nmo mg"* 20 min”'[] Inhibition rate 
00 ck 146.74 + 6.13 aA - 
O00 Excitation stage 118.36 + 3.33 bB 21.64 
000 Convulsion stage 103.09 + 0.67 cC 29.75 
O00 Paralysis stage 95.06 + 3.76 dC 35.22 
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0.9441171000000000000000000000040 
Duncan 0 000000 Pod) Pood 00000000000 
Notes[] Data given are from 3 duplications. The standard curve is 0.0113 + 
0.00106 Af] r =0.9996[]. The standard curve of protein is Y = — 0.0918 + 
1.366 * 107° XO r = 0.9943[]. Data in a column followed by the same 
smalVcapital letters are not significantly different at Po.os/Po.o1 level by 


multiple range test[] respectively. The same below. 
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Table 2 Effect of sarisan on Na[] K* -ATPase activity 
in heads of 5th instar larvae of Mythimna separata 








0000 OOOO Specific activity 000 %0 
Stage of toxicity [ nmo mg"* 20 min”'[] Inhibition rate 
OO ck 10.56 + 0.012 aA - 
O00 Excitation stage 7.04 + 0.39 cC 33.29 
000 Convulsion stage 5.86 +0.03 dD 44.45 
O0 O O Paralysis stage 8.02 + 0.29 bB 23.98 


000000 Y= -0.0224 + 0.02090 + = 0.999310 
Notes[] The standard curve is Y = — 0.0224 + 0.0209 X] r = 0.99930]. 
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Table 3 Effect of sarisan on Na] K* -ATPase activity in 





midguts of 5th instar larvae of Mythimna separata 





0000 OOOO Specific activity 0001 #0 
Stage of toxicity [O nmo mg~" 20 min”'[] Inhibition rate 
00 Ck 1.99 + 0.04 aA = 
O00 Excitation stage 1.88 +0.01 abAB 5.73 
000 Convulsion stage 1.79 + 0.07 beAB 10.07 
000 Paralysis stage 1.68 + 0.07 cB 15.73 


000000 Y= -0.0224 + 0.0209% r=0.9993[1] 

Notes[] The standard curve is Y = — 0.0224 + 0.02094] r = 0.99930. 
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Table 4 Effect of sarisan on ACh content in heads of 5th 





instar larvae of Mythimna separata 





0000 ACh O [O 00 

Stage of toxicity O pmot mL-'Q Ratio 

00 Ck 0.46 + 0.01 cC 1.00 
000 Excitation stage 0.44+0.01 cC 0.96 
O00 Convulsion stage 0.55 +0.03 bB 1.20 
000 Paralysis stage 0.62 + 0.01 aA 1.35 


OO ASchO 0000 Y= -0.00198 + 0.13140 r=0.99901] 
Noted] The standard curve of ASch is Y = — 0.00198 + 0.131X[] r= 
0.9990]. 
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